Apically localized IP3 receptors control chloride current in airway gland acinar cells.
We examined the role of inositol 1,4,5-trisphosphate (IP3) receptors in acetylcholine (ACh)-induced chloride (Cl-) current in acinar cells of human and feline airway submucosal glands, using whole cell patch-clamp analysis. ACh (10 nM-1 microM) induced an initial Cl- current followed by a K+ current, and lower doses of ACh (1-10 nM) often induced oscillations of both currents, which were mimicked by the application of intracellular IP3. Neither isoproterenol (-10 microM) nor raising intracellular adenosine 3,5-cyclic monophosphate induced any current. Caffeine (20-50 mM) and intracellular ryanodine (1-100 microM) induced a K+ current alone without Cl- current. Monoclonal antibodies to the IP3 receptor abolished both ACh-induced K+ and Cl- currents. Immunohistochemical analysis revealed the localization of IP3 receptors on both the cytosol and some regions of the endoplasmic reticulum beneath the apical membrane of acinar cells. These results indicate that apically localized IP3 receptors control Cl- secretion from airway submucosal gland cells.